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Cellular Rod ; * > - eafem Systems 

■ : . - _> 

^k>!'^v ion k! kn 1 ^ i> rvifok'komiitinu p v ^(o V 

the e << f u x v\ d n*fe ufeer \n rndu 

> UU i } ! -J v n % v »s 

1 ! <. ! f v? \ n ^ v. wide 

geographical area and are interconnected with 1 public telecommunication systems to 
v i\ > n > . ^ < is u!i!<; radio 

> s <> v- ic !\>-t <as , iki^'ii^ o; !' a !'o base 

1 < is ; a c < i v \ M ^ v V ei-'- 

xf)|' i th fed v s c I ( i i s 

then known to fee system so that it can support outgoing calls or incoming calls with 

sabscril son work n* N c Uv r< - oi ^JnJlM^ 

or mobile, 

Pm d , v, . g m v»m o mem h- bin a 

do ed \e<s >i radh covera so is 10 support m I ^ v ,s ?s 

v. s •, , x , uldi% coverage. 

It would be possible to set up a private cellular system so that its base stations are "seen by" 
an t k ! b du 

1 > ' < <» ! U\ o>> 

v H ? , ! N > ! h 1 5 u ItSi 

fev Cv. KoI'd'K \ 

aoa.su I i the nereased d n ad ib? eh nrseh to soppo the e cells sad mitigate 
eo~eha f ) 5 i 5 tcessive. H< wev« the ! -o-jo 1 

users in a private, in- building network, their relatively small size compared to ptfebe or 
macro cells, and feels coasequeoil; high number, means that d ie number of neigh bo a 
rekujomsups Kswcen cells m be administered by fee public network could be very large 
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\ „ In cos > ! 3 " \ , 1)0 i t U l X X lc I i -f h t 1 

s 5 ia Idm I 3-S macro cells 0. manbc C a ghho th > s ?s setw * 

CC K 0 1 0 H B 1 ^ U 3U ^ n i ! 

i U 0 i ' xh 1 v < S ' N !t O O \ MO >. n v < , o 

, roday. 

w a c i * \ t I vutbem 

f a ! i ! Jk n i ^ v v 

sf i 1 n i e K n ! i ^ . ih 

- as v*^ i and utk ho coverage src& o bw ponbe neworh. With , \ m 

hoksiA O«0 „0C W da { 0 1 1 > > ^ ^ ) K^M.'V,^^ >\\bUuU 

mobile subscriber With a aegative impression of the Qnahiv of Service cQoS) ihey are 
receiving. The problem arises because with < locally routed eaih the public network does 
not have resources allocated associated with the cab, indeed it has no knowledge of the call 
at all, and so is unable t e the > * \ * > t bile 

1 * novo x te m tsvork 

Disclosure of the Iftvcottoa 

According to one aspect, the invention eou\Us m n pmotv ovular radio 

tJ ^ i , ! ' , 1 <.'? ^ ' 

f O vv 1 >0S ^pords <o » T " S , ! 5 > 

tbt. bi <_ s w, > ? s o ! ! s _ ' . J v > eh 

is registered with an external macro network, whilst other cods are designated as private 

ei nb i.H e rot uaavcnJ i . eawrnal macro o.UWank< 

Thns s he ek U < - t allocation b> the system seed 1 

1 in o \ -a s I <■ a ,< \ o I s i 

0 * j s > I I I! * 

posslblo, 



> ' ootv ! the si j s x 5*4* x n a r*r t> 1 radio 

1 i 1UM i i s 1 U ' S ?>1U 5 15 i \tltll 

U ! i i > I i i *.!><.< OX Cil^kCts 

f > a m u ■ < u> J N s ^ Uurio 

nou .o ! \ n n u ^ - cah 

h <s ! o $ x 1 v. s i 

0. .1«sr sii if 1 5 ^ > s ! > e t*^ 

iK U '11,1 Oil '1 ( ^ 

network is called the Handover Agent or HA. i his v. ul typically, though t;ot necessarily 
be executed an a computer local tu the private ceihdar network, 

Pre et b.!> I v ays a me Mfcs (fee* ture f agatewa) cell wl ch tet u 
external sysieup aad the <. u detects when, mobiles enter \ gateway ceil from within 

li N\t if k t \ ! o < i 

tkm take over from the call m progress before the mobile exits the gateway cell towards 
h l to , ^ ! k . 

the extern a system 

The s II t n x sis >ed fey vmy of example the 

1. y so > iu >v a j. <■ v Ji 

T ^ v t i ' > i i s u v i ant to 

hie invention as applied to an indwhdutg network, and 



1 y % <. % ? NV l < * V v. V M > > * v. , ( ' 

external public network. 
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(5 5 i 5 5 > 1 < ( < t < ! i'v V 

us u s i v ^ I s ! s * ^ % 

iVrshoi v vn s ih e < n< \ w ^ >. x ^ 

\ ^OAUs !c> >h S i i ! s 

I * hi > } ! < U if 

With ( i J ? Sv. \ - V ? 5^ 

i ^ < i i < f i > ! 1 I v< , x k < M v v 5S 

The s i ! < s | k ch one < raore 

h SthONlh <P h! ) 5 i I \ i. \ i Oo.tk 

configured to form one cell called Ike "gateway celP G m& ail other v i s ih are 
canfigutt i t > fo o ?< >«d eel wkici is private to ih eetwo e tew e eel! €i is 
>(ti s,\ in the public network neighbour 1 list, bin \ private ceil is a neighbour to tke 

c c 1 \ i x < Thus 

h<XX 5 si ! i 1 . 1 V v 

under the control of fee HA. The radio cowhaaaei resources in the gateway cell thai 
support hundrin. are therefore tke only resources required, and are then kept free for .new 
hand-ins. 

An additional benefit of this process is 4 it prevents uewanted handover or location 
update attempts a n 1 1 ■ > * 

P o th M H ! ^ 4 v < 

^ < MV v eh 

v sk j js ' >. \ cc v. oiu i v ,Ks o a % o a > u re u t ? n * o v. ! ;S 1 Voice 
fon'nc between the two is rooted through die basesnations BS 1 and Bs2 over the LAN as 
tkectedt x ig« s v ! htroliex > es sect* t 

represented as stage 1 in the handout procedure bheaecd in Figure 2. Call setup 
signalling tot tins call is ouuned for clarity. Si indicates speech or other n.une passing 
between MSI and BSP S2 indicates the traffic bzmg mated to Che opposite end point of 
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t I bv P^ n 1 * n •* <. k-> , ^ v » ' 

^ J ^ ! \v s s a } w ^ I i \ \ I ^ 

nl o. \t^K s n o * ^ ! <. ' v 

, ! <i ) to P protocol s a 

Tlv call agent CA communicates with fee bssestationx, and fee >a route traffic 
boto-v eaTiot et 0-cmI \ \ > ^ t ■, it 

ii h t ! > ! ! v ! 

< <> i i x f ^ - v . ^ > the 

JVHtOiik i ! . -> t ! <>t v I vs 3 > k ■-><■' I> a> * T t \ ^ < : k 
telephony neiswk* 

> ! Mi \ ! s ! \ ^ v V U 

public network has no knowledge of ike call Therefore, potentially, fee call will tail if 

I >\ \ ill' li ,s< l HO'v'S II 

handover agent HA is adapted to detect movement of mobiles Irom a private cell into fee 
gateway cell Q using an algorithm eucb as diminishing network signals or owreaning macro 
tetwork sis 1 N so < s \ > v 

in in ao\ n > it, 1 o\ eerage 

of fee gateway cell The V can then Interrogate die Molality Management Agent of the 

Mivos ( ' eren * s n or out of t 

pi hate nceav, k k t > e - ;o v ' \ >h m> > a 

ransacikai h es tha obiin is ex.kia e gatew , he public 

ium\ ^ a * ^ *~ i i v< - o.i t i,!- v < a; ' t exit 

&om fee network, shown as stage 2 in the hajkiofe procedure hi Figure 2, The handover 

\ v ! < I 1 t;< > \m \|^ ! 1W 

the public network via the gateway cell ? ahowu at stage 2 in the handout procedure in 
vx i i\ n v \ | a s * ^ tx * s o t.d 

anneOMO mt ih - ^ i > p s is! ^ * ^to^S 

sn abbreviated call setup procedure into the mobile network. Note that soore protocol 
* irrarsio t oecxu a fee PLMN G.-T ton one wait 

pn.feh * aam quired fnr du s i\ n_ -setwork Fca instance it may 

t t iJi o ^ ^ yp s 5 t 1 5 n ul nu rv \ v n v 
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' i i > Hi 5 ^ ? 0 f ^ v *>Ns " 1 

MSI. Signal S6 eres i t t eM* work* to page 

- < v SO v 5 v ' s. ' s v 

s ! |v s u s > » . ^ v v v The 

LA ! v h l <■ r >h ' " C | ! ^ ' " vi \ \ 5 v 

procedure, so h responds with the usual cad p»«{:K-v • JU-ahons. a< if it wcvo M*2 
\lmm > eduuel twill d\h oo.l >a) i bad k t e network S?} as if MS2 

<U H I'K Uii I'l !^ V! ^ s , X v 0 . Ui ft u At 

hi < ; iu }»..". v i x s ^ hs > , , v •> s -i the 

vtKiv 1 ft ! ' < « 5 v ! f \ n itN Hs> i < < 

^i>Wl v^iin^KM ! I 5 1 ' iv 

Has phaatom call is established by the Base Station. (Controller BSC aud Mobile SwiteMog 

V 1 ^ ' N< t i 1 I ? ^ > 

BJ-C a -kvkv the ~f\Ov t alba t<> ibe aoue ueOs > v, s'wi a-. oaco ^ ^ • )fa»v , 
The voiee traffic is theft re-routed over the public network, and eo overs tlonal hamtoe.1 takes 
, iu a a s t ss H i f I o?k J f i l 1 i v I i 

11k m I s 1 5 eft * .a b \sHk » s \ 

u ana. Ov <.v frhuoi . ^ >u, !heio<\ tk <■ 

ft U <M i i Tv >. d , s * i < x 

M,n \ P I 1 v a s I ^ ! i 

the fixed Jenuioal The same general signalling scheme applies;. 
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CLAfMS. 

LA vate cellular radio tdeco 1 on s n which, is stn d to sopp 

' U X , t<J f UU! , b i < iO , .\ ^ i o ^ ^ 

\ st h < u i , u -.in ! r 

progress, { involving the » a system., is about to move from the private system 
m she S 1 t n ^ ■■ > uO v thea^b tb. >.o,ou>el v 

he > i r n - a ih , u t, vi "o , t - <, 

from the > » progress as tho mobile sobaeriber uoit leaves the private system. 

2. ! 1 > 1 < . ^ w> ) > U0lll\ 

p < h < t * said 

v s * h 1 s ! ! <• < > ^ - { > v 

setting up 5; tid '"eba-Os-i ^' a.. 1 k; i^-vu-o . aA de-ectinj 

3. A private eli < t tion sys ra ices ding to my > ! 
comprising a plurality of - < - f k o- connected via said controller, 

4. \ v i , ! ^ >. , - f A ne or more 
oi i i Id bascstaiioria are configured ti lorn dd gatex y eel 

5. A prr at w I 

Oft., I s^s i i -< 1 - n _ >A ? } ^1 . ^ 

tkomeney reeesvabie by mobile -bo tithta in said externa! systeov 

6. A N< N K * s 11 ,un'i i v i to 5, 
wherein said basestatxoas bo! configured to form said gateway cell are emits gated to 

- eot jk e rivati e - t eg stet I * the externa t 
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7. - A private cellular tekcommimlcgtioa system aeeesrdi&g to any pmm$hig claim, wherein 

system.. 

8. \ \ in cu k <n u loco in p vKk 

5 i k iO!'|SI 0 s s < - 

system, 

9. |0 1 CW ! < ! > ^ , S 

agent performs protocol s 3 is > between a first sigmhliug protocol ased by eaid 
\ s gru* mu pio~ ! ml system. 

\ , 5 >v s M ^ ! ! v n t '< i J <. U 

agent performs said protocol conversion, when .a mobile subscriber is located within 
said gateway cell. 

11. A private cellular leleeonrainoiea.tio.il system ^cording lo claim 9 or 10, wherein said 
pilot signalling protocol is one oC 11.323, SIP or H.248. 

1.2. A >^\,ne .ciinla ukxon * . , svsu-m cwlnwo- ^ a ifo vuciom suni 

(i v i k dv! id i .12, 

wherein said handout agent stores the subscriber details of ate subscriber raids 
when a call within said private system is initiated between said mobile subscriber units, 

14. A private cellular tekeomn u aecca hog ci i 3 wherein said 

' \ if e w utk oh as n , ; 
wo on s v , \oeans 

15, A i ,'dof s s ■> - 1 > * i <. \ kw\iiinia ^ s ! 

s , , i w i *< < system, said p es; not compri 



<■ Cdl V ' IN V vlf. l< d }>l M 0 1 i t u t 

gateway cell being registered with said external system, m& a. controller for effectmg 

with a cab in f 1 a a r > t t 1 

dawite in- v. sse; no system b$ >Tc<?! t - ime parties as in the call in progress, wberefey 
>,ijJ j >i ivr . H u n .so , o \e te 

private system, 

p ' od n > t s s \ 

thv TtubHe m I - > t> i hi| < - - ' s - ! - 

17. A method according to cl ! s ^ 1 
u ( i ! < external system by u.smg said stored mobile subscriber details. 

18. A metl -• \ • 
protocol conversion between a first signalling protocol used by said private system and 

s^ sic i 

19. A private cchitlai orahij of 

hsis 'Mm > d ^ . j > n . 

private system, one of said cells corresponding so a physical entry point into the private 
system being designated a gateway coif wherein said gateway cell is registered with an 
ss no v - s 
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